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Description 



COMMUNICATION DEVICE 



5 Technical Field 

[0001] 

The present invention relates to a connmunication device that 
is connected to a home network, which is a network in a home, to 
provide services to each other. Particularly, the present invention 
10 relates to a communication device that achieves a reduction in 
power consumption due to a reduction in standby power, and an 
automatic discovery and an automatic cooperation of 
communication devices present in the network. 



15 Background Art 

[0002] 

In recent years, as the information-oriented society has been 
developed, networking at home has been quickly spreading. Since 
a communication device connected to the network at home is used 
20 not by an engineer but by a general home user, setup operation of 
the communication device must be as easy as possible. 
[0003] 

Additionally, by the communication devices connected 
through the network cooperating with each other, in other words, by 
25 the communication device operating while controlling the other 
communication devices, enhancement of the convenience of 
services provided by the communication devices is anticipated. 
[0004] 

In general, when controlling other communication devices 
30 present on the network, it requires acquiring IP address information 
of a communication device to be controlled and setting for it, as well 
as acquiring information, including the type of the communication 



-1 - 

/ATTACHMENT "B" 



f 9 



device to be controlled and the service provided by the 
communication device and setting for it. As a method for acquiring 
the IP address or the service information of the communication 
device to be controlled, a service discovery protocol such as UPnP 
5 (Universal Plug and Play) is known. In order to automatically 
discover the communication device to be controlled and to acquire 
the IP address or the service information using such a service 
discovery protocol, however, there is a problem that a power supply 
of the communication device to be controlled must be turned on. 
10 [0005] 

Namely, in order to keep the communication device connected 
to the network in a state where it can automatically be discovered, 
the power supply of the communication device must be normally 
turned on. 
15 [0006] 

However, in recent years, with the rise of the consciousness to 
energy saving, a reduction in standby power of each communication 
device has been desired, so that a usage mode where the power 
supply is always turned on has been regarded as problematic. 
20 [0007] 

In response to this problem, there is known a power supply 
controlling method which provides two energization states in the 
communication device, wherein (1) when a main-power supply is in 
an off-state, a sub-power supply energizes only a network device 

25 which performs the processing regarding the network, and (2) when 
a power supply starting packet is received from the network, the 
main-power supply of the communication device is turned to an 
on-state to service all the communication devices (for example, see 
Patent Reference 1). 

30 [0008] 

While, for example, each communication device transmits a 
discovery packet In order to search for the communication device to 



-2- 



f 



r 



be controlled, this method makes it possible, by transmitting the 
power supply starting packet before transmitting the discovery 
packet, to search for the communication device even when the 
main-power supply of the communication device is in an off-state. 
5 [0009] 

Meanwhile, in another parallel computer system, in order to 
enable a controlling device to manage the status of the respective 
operational units and to control the power supply thereof, there is 
known a method wherein an auxiliary device connected to each 

10 operational unit is energized by the sub-power supply when each 
operational unit is in an off-state, and wherein the auxiliary device 
processes a response to a status inquiry from the controlling device 
and a correspondence to a request of controlling the power supply 
(for example, see Patent Reference 2). 

15 [0010] 

In this method, when the auxiliary device receives the power 
supply starting packet from the controlling device, the power supply 
of the operational unit is turned to an on-state, so that the 
operational unit is turned to a fully operable state. 
20 [0011] 

By performing such control, the parallel computer system 
makes it possible to achieve a reduction in power consumption and 
a reduction in rush power upon turning on the power. 
[Patent Reference 1: Japanese Unexamined Patent Publication No. 
25 2003-244157 

[Patent Reference 2: Japanese Unexamined Patent Publication No 
1997-97241 

Disclosure of Invention 
30 Problems that Invention is to Solve 

[0012] 

However, the conventional power supply controlling method 
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described in Patent Reference 1 simply enables, when a new 
communication device is connected to the network (namely, when 
the communication device with which the power supply is already 
turned on has acquired a list of the communication devices to be 
5 controlled connected to the network), the power supplies of all the 
communication devices connected to the network to be turned on for 
acquiring communication device information. Hence, there is a 
problem that, with the protocol such as UPnP (Universal Plug and 
Play) where the inquiry of the communication device to be controlled 
10 is transmitted irregularly by multicast over the network, it can not 
expect the power-saving effect. 
[0013] 

Additionally, in the protocol such as UPnP, each 
communication device is required to notify that the communication 

15 device itself is in a state of being able to provide the service by 
transmitting an alive packet by multicast for every certain period. 
Since the periodical transmission of the alive packet can not be 
solved by the conventional power supply controlling method, it is 
necessary that the power supply is always turned on in order to 

20 transmit the alive packet. 
[0014] 

Moreover, in the prior art described in Patent Reference 2, as 
a trigger to restore the operational unit from a power-saving 
operation state to a normal state, there is transmitted a request 

25 packet (power supply starting packet) which is for the controlling 
unit on the controlling side to restore a specific operational unit to 
be controlled to the normal state. As a result, in order to transmit 
the request packet to properly restore the specific operational unit 
to be controlled to the normal state, there is a problem that the 

30 controlling device on the controlling side must realize whether the 
operational unit to be controlled Is in the power-saving operation 
state or in the normal state. 
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[0015] 

In view of the foregoing problems, it is an object of the 
present invention to provide a communication device which enables 
to discover a desired communication device using the service 
discovery protocol such as UPnP while the main-power supply of the 
communication device to be controlled on the network is in an 
off-state, without the communication device on the controlling side 
being conscious of the status of the communication device to be 
controlled. 
[0016] 

In addition to that, it is a second object of the present 
invention to provide a communication device which enables to 
control the discovered communication device to be controlled, 
without the communication device on the controlling side being 
conscious of the status of the communication device to be 
controlled. 

Means to Solve the Problems 

[0017] 

20 In order to solve the foregoing problems and to maintain the 

communication device to be controlled always controllable without 
the communication device to control managing the status of the 
communication device to be controlled, it is required a special 
function such that the communication device to be controlled itself 

25 determines ON/OFF control of the main-power supply thereof. The 
function in which the communication device to be controlled itself 
determines ON/OFF control of the main-power supply thereof has 
not been achieved yet, so that a problem that the communication 
device to control must manage the status of the communication 

30 device to be controlled has not been solved. 
[0018] 

In order to solve the aforementioned problems, the 

-5 - 



10 



15 



1 



t 



communication device of the present invention is the 
communication device for communicating via a networl< to provide 
the service for other communication devices on the networl<, 
including: main processing means operable to process main service 
5 provided for other communication devices; communication 
processing means operable to transmit and receive request 
information and response information corresponding thereto among 
other communication devices via the network,; and power supply 
means operable to stop supplying power to the main processing 

10 means in a state of being able to supply it again and to supply the 
power to the communication processing means, wherein the 
communication processing means is provided with: a response 
possibility determining section which determines whether or not the 
communication processing means is individually able to respond to 

15 the request information received from other communication 
devices; a response section, when the determination indicates that 
the response is possible, which creates the response information 
and transmit to the other communication devices; and a power 
supply controlling section, when the determination indicates that 

20 the response is not possible, which starts the main processing 
means, controls the power supply means, and supplies the power to 
the main processing means. 
[0019] 

In this case, when the response is possible only by the 
25 communication processing means, it can respond to other 
communication devices without turning on the main-power supply of 
the communication device. Meanwhile, when the response is not 
possible only by the communication processing means, namely, 
when it is required to process the main service provided for other 
30 communication devices, it can start the main processing means to 
supply the power so that the main processing means performs the 
processing. 
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[0020] 

Moreover, the response section nnay pass over the received 
request information to the main processing means when the 
determination indicates that the response is not possible, and the 
5 main processing means may perform the processing of responding 
to the request information that has been passed oven 
[0021] 

As a result of this, in the communication device, the 
communication processing means receives the request information 
10 and the response is not possible only by the communication 
processing means, it can cause the main processing means to 
perform the processing of responding to the request information 
that has been passed over. 
[0022] 

15 Moreover, the response possibility determining section may 

determine that the response is possible when the received request 
information is: (1) a discovery request, which is an inquiry of 
presence of the communication device from other communication 
devices; (2) an acquisition request of description information, 

20 indicating either of a type, a name, an ID, or the service to provide 
of the communication device; or (3) both of them. 
[0023] 

As a result of this, the communication device can 
automatically respond to both of the discovery request and the 
25 acquisition request of the description information. 
[0024] 

Moreover, the response possibility determining section may 
determine that the response is not possible when the received 
request information is: (1) a control request which requires control 
30 for other communication devices to receive the service provided by 
the communication device; or (2) a status inquiry request which 
inquires a status of service of the communication device. 
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[0025] 

In this case, since the main-power supply is started only when 
the connmunlcation device receives a control request packet which 
requires control for receiving the service to be provided from other 
5 communication devices, or receives a status Inquiry of service, a 
reduction in power consumption of the communication device can be 
achieved. 
[0026] 

Moreover, the communication processing means may be 
10 provided with an alive packet transmitting section which is 
connected to the network for every predetermined time to indicate 
that the communication device is In a state where the service can be 
provided, and transmits an alive packet including at least address 
information of the communication device. 
15 [0027] 

As a result of this, only by the processing using the 
communication processing means, it can notify other 
communication devices connected to the network that the 
communication device is present and the communication device is in 
20 a state where the service can be provided. 
[0028] 

Moreover, the power supply controlling section may control 
the power supply means to stop supplying the power to the main 
processing means when the request information determined not to 
25 be possible to respond is not received for a predetermined period. 
[0029] 

In this case, by turning off the main-power supply when the 
control request packet or a status acquisition packet Is not received 
any more, a significant reduction in power consumption of the 
30 communication device can be achieved. 
[0030] 

Moreover, when the main processing mean completes the 
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processing of responding to the request information that has been 
passed over, the main processing means controls the power supply 
means to stop the power supply to the main processing means. 
[0031] 

5 As a result of this, the power supply is automatically turned 

off by the main processing means after a series of processing is 
completed, so that a reduction in power consumption of the 
communication device can be achieved. 
[0032] 

10 Moreover, the communication processing means may be 

further provided with address management means operable to store 
information indicating an address of the communication device and 
a term of validity of the address, and, when a period until expiration 
of the term of validity turns into predetermined time, start the main 

15 processing means via the power supply controlling section to supply 
the power to the main processing means, and cause the main 
processing means to execute an update processing of the address. 
[0033] 

As a result of this, the main processing means can be started 
20 only upon processing the update of the address, so that a reduction 
in power consumption can be achieved. Additionally, since the 
term of validity of the address in the communication device is 
provided and the address is updated only at the time of 
predetermined time, a significant reduction in power consumption 
25 can be achieved. 
[0034] 

Moreover, the power supply means may be configured as one 
power supply means including a main-power supply section which 
supplies the power to the main processing means and a 
30 communication power supply section which supplies the power to 
the communication means, and wherein the power supply control 
means may control the power supply to the main processing means 
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In accordance with a direction from the communication processing 

means or the main processing means. 

[0035] 

As a result of this, since the loss of the power can be reduced 
5 by one power supply means to energize the main processing means 
and the communication processing means, a significant reduction In 
power consumption of the communication device can be achieved. 

Effects of the Invention 

10 [0036] 

According to the present invention, the communication device 
can be discovered without turning on the power supply of the 
communication device on the network upon such as connecting a 
new communication device and without the controlling 

15 communication device being conscious of the status of the 
communication device to be controlled, and, by the power supply of 
the communication device being automatically turned on upon 
controlling the communication device by determination of the 
communication device to be controlled itself, a reduction in power 

20 consumption can be achieved without causing any loss to the 
convenience of cooperation of the communication devices through 
communication. 

Brief Description of Drawings 

25 [0037] 

FIG. 1 is a diagram Illustrating a configuration of a home 
network which connects communication devices in accordance with 
present embodiment; 

FIG. 2 is a block diagram illustrating an example of a 
30 hardware configuration of the communication device in the present 
embodiment; 

FIG. 3 Is a block diagram illustrating an example of a 
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functional configuration of a network processing unit shown in FIG. 
2; 

FIG. 4 is a flowchart illustrating a procedure when the 
communication device shown in FIG. 2 receives and processes a 
5 request packet; 

FIG. 5 is a diagram Illustrating an example of the request 
packet and a response packet which are transmitted and received 
among the communication devices of the present embodiment; 

FIG. 6 is a diagram illustrating a specific example of the 
10 request packet and the response packet shown in FIG. 5; 

FIG. 7 is a diagram Illustrating a specific example of a status 
acquisition request packet and a status acquisition response packet; 
and 

FIG. 8 is a diagram illustrating the communication device 
15 where a main-power supply section and a sub-power supply section 
are integrally formed. 



Numerical References 

[0038] 

20 100 through 400: communication devices 

500: network 

110: main processing unit 

111: main CPU 

112: I/O 
25 113, 123: RAM 

114, 124: ROM 

120: network processing unit 

121: network controller 

122: network I/F 
30 130: main-power supply section 

140: sub-power supply section 

701: communication I/F section 



-11 - 



4 



702: address storage section 
703: automatic responding section 
704: power supply controlling section 
705: alive packet transmitting section 

5 

Best Mode for Carrying Out the Invention 

[0039] 

Embodiments of the present invention will be described based 
on the drawings. 
10 [0040] 

FIG. 1 is a block diagram illustrating a network configuration 
of a communication device in the embodiment. A communication 
device 100 and a plurality of communication devices 200 through 
400 are connected via a network 500. A configuration of the 

15 network 500 may be wired or wireless. The respective 
communication devices 100 through 400 can communicate with 
each other through the network, and provide service of themselves 
for a user or other communication devices. As an example of the 
service which the communication device provides, the 

20 communication device is an AV recorder corresponding to the 
network to transmit contents list information in response to a 
request from other communication devices, or to transmit contents 
requested from other communication devices. Note herein that the 
AV recorder described here is an example of the communication 

25 device, and the communication device may be a device which can be 
discovered and searched for by other communication devices on the 
network using a service discovery protocol to provide the service for 
the user or other communication devices. 
[0041] 

30 Meanwhile, FIG. 2 illustrates an example of a fundamental 

hardware configuration of the communication device 100. In FIG. 2, 
the communication device 100 is provided with a main processing 
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unit 110, a network processing unit 120, a main-power supply 
section 130, and a sub-power supply section 140. Tlie main 
processing unit 110 is a processing unit which performs the 
processing of the service provided for the user or other 
5 communication devices. In the aforementioned example of the AV 
recorder, the service including provision of the contents list 
Information and transmission of contents data is performed by the 
main processing unit 110. In order to perform such processing, the 
main processing unit 110 is provided with a main CPU 111 which 
10 performs the processing of data or a program related to the service, 
a ROM 114 and a RAM 113 which store the data or the program 
processed by the CPU, and an I/O 112 with an HDD (Hard Disk Drive) 
storing the contents data connected thereto. 
[0042] 

15 The main-power supply section 130 is a functional section to 

supply power to the main processing unit 110, and is controllable in 
ON/OFF of the power supply by controlling a network controller 121, 
which will be henceforth described, and the main CPU 111. 
[0043] 

20 The network processing unit 120 is a processing unit to 

transmit and receive information via the network. In the 
aforementioned example of the AV recorder, reception processing of 
a request packet from other communication devices, notification to 
the main processing unit 110, and transmission processing to other 

25 communication devices of the data requested from the main 
processing unit 110 are relevant. In addition to that, the network 
processing unit 120 of this embodiment has characteristic functions 
such as an automatic ON/OFF control function of the main-power 
supply section 130, a function to analyze a packet received from 

30 other communication devices and to create and automatically 
transmit response information when a preliminarily assumed 
request is received, and an alive packet transmitting function to 
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periodically send the alive packet for notifying that the unit itself is 

connected to the network and Is operable. 

[0044] 

The network processing unit 120 is configured by the network 
5 controller 121 to perform the processing of the data or the program 
for providing the aforementioned functions, a ROM 124 and a RAM 
123 which store the data or the program processed by the network 
controller 121, and a network I/F 122 to enable input/output to the 
network. 
10 [0045] 

The sub-power supply section 140 is a functional section 
which is able to supply the power constantly to the network 
processing unit 120 even when the main-power supply section 130 
is in an off-state. 
15 [0046] 

Next, a configuration of a function provided by the network 
processing unit 120 will be described using FIG. 3. FIG. 3 
illustrates a functional configuration of the network processing unit 
120. 
20 [0047] 

In FIG. 3, the network processing unit 120 is provided with a 
communication I/F section 701, an address storage section 702, an 
automatic responding section 703, a power supply controlling 
section 704, and an alive packet transmitting section 705. 
25 [0048] 

The communication I/F section 701 performs transmission 
and reception of the information to the network using address 
information managed by the address storage section 702. 
[0049] 

30 The address storage section 702 provides a function for 

managing the address information of the communication device 100 
itself with the information on a term of validity of the address, and. 
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when the term of validity turns into predetermined time, controlling 
the main-power supply section 130 through the power supply 
controlling section 704, which will be henceforth described, to 
supply the power to the main processing unit 110 and start the main 
5 processing unit 110, and causing the main processing unit 110 to 
execute an update processing of the address. 
[0050] 

The automatic responding section 703 creates and transmits 
a response to: (1) a discovery request, which is an inquiry of 
10 presence from other communication devices; (2) an acquisition 
request of description information, including a type, a name, an ID, 
the service to provide of the communication device; or (3) both of 
them. 
[0051] 

15 The power supply controlling section 704, upon reception of 

(1) a control request packet related to the control of the service 
provided by the communication device 100, as for a response 
thereto the automatic responding section 703 can not transmit, or 

(2) a status inquiry request packet to inquire a service status, 
20 provides a function to control the main-power supply section 130 to 

turn on the power supply to start the main processing unit 110, and 
to pass over the received request packet to the main processing unit 
110, not by being controlled by an external controlling 
communication device but by determination of the communication 

25 device 100 itself. The power supply controlling section 704 also 
provides a function to control the main-power supply section 130 in 
accordance with a direction by the address storage section 702, as 
well as a function to turn off the power supply from the main-power 
supply section 130 when the request packet notified to the main 

30 processing unit 110 Is not received for a predetermined period. 
[0052] 

In order to notify other communication devices that the 
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communication device 100 itself Is connected to the network and is 
operable, the alive packet transmitting section 705 transmits the 
alive packet including at least the address information of the 
communication device 100 itself for every predetermined period, 
5 e.g., for every fifteen-minute interval. 
[0053] 

Regarding the communication device having the network 
processing unit 120 configured as described above, an operation 
thereof will be hereinafter described using Figs. 3 through 5. FIG. 

10 4 is a flowchart illustrating a procedure when the communication 
device 100 shown in FIG. 2 receives the request packet and 
determines whether or not to start the main processing unit 110. 
FIG. 5 Is a diagram Illustrating an example of the request packet and 
a response packet which are transmitted and received among the 

15 communication devices of this embodiment. 
[0054] 

First, the communication device 100 monitors the network to 
which it is connected (S300). Next, when the packet is transmitted 
to the communication device 100, the packet is received (S301). 

20 Upon reception of the packet, the received packet is analyzed, and 
then the following processing is performed when the receive packet 
is either of the control request packet and a status acquisition 
request packet (S302). It is confirmed whether or not the main 
processing unit 110 has started, and when not having started, it is 

25 determined that the processing by the network processing unit 110 
can not be performed, not by being controlled by the external 
controlling communication device but by determination of the 
communication device 100 itself, resulting in the main-power supply 
unit 130 being turned on to start the main processing unit 110 

30 (S303). 
[0055] 

Consequently, the processing corresponding to the received 
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packet is performed by the main processing unit 110 (S304). 
[0056] 

When the main processing unit is in a dormant state from the 
start, the main-power supply section of the communication device is 
5 then turned off after a series of processing is completed (S305). 
[0057] 

Meanwhile, at Step S302, when the request packet other than 
the control request packet or the status acquisition request packet is 
received, the response is automatically created and transmitted by 

10 the network processing unit 120 (S306). Note herein that, while 
this embodiment is described using UPnP as an example, protocols 
other than UPnP may be applicable to be used. It is possible to use 
other protocols, such as SLP (Service Location Protocol) or 
Rendezvous. 

15 [0058] 

While the procedure described above using FIG. 4 is the 
fundamental operation of the communication device 100 according 
to the present invention, the more detailed operation will be 
hereinafter described using a specific example of the packet. First, 

20 the communication devices 200-400 and the communication device 
100 connected to the network transmit the discovery request in 
order to search for the communication device other than themselves 
connected to the network. As illustrated in the left-middle column 
of a table in FIG. 5, the discovery request packet includes 

25 information on a search target described at ST, and a multicast 
address "239.255.255.250" along with a port number "1900" 
described at HOST, and is multicasted. Upon reception of the 
discovery request packet, the communication device corresponding 
to the search creates a discovery response packet. The discovery 

30 response packet includes the search target to which itself 
correspond is described at ST, and own UUID (Universally Unique 
Identifier) is described at USN. The discovery response packet is 



-17- 



transmitted to the communication device which is a transmission 
source of the corresponding discovery request packet. As a result 
of this, the communication device is connected to the network and 
the communication device which provides the desired service can be 
5 searched for. 
[0059] 

Moreover, when the communication device 100 is newly 
connected to the network, in order to announce the information 
indicating that it is connected to other communication devices 

10 200-400 by itself, it transmits the alive packet by multicast to the 
network. For example, when using UPnP as the protocol, as 
illustrated in the top left column of the table in FIG. 5, the alive 
packet includes such as acquisition URL information of detailed 
information (description information) related to the communication 

15 device, constituted by the IP address information of itself, the 
information on the UUID of itself, the type of the communication 
device, and the type of service to provide, or identification 
information of the communication device, described at LOCATION, 
and information on such as the term of validity of this notice 

20 described at CACHE-CONTROL. 
[0060] 

For that reason, the communication device which received the 
alive packet can, without performing the search using the 
aforementioned discovery request packet, obtain the acquisition 

25 URL of the IP address, the communication device type, and the type 
of service to provide of the communication device 100 which 
transmitted the packet, as well as the detailed information related to 
the communication device. With this alive packet, the respective 
communication devices 200-400 can discover the communication 

30 device 100 not only when the discovery request packet is 
transmitted by themselves but also immediately after the 
communication device 100 is newly connected to the network. 
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[0061] 

Additionally, since the alive packet has the ternn of validity, it 
is possible to detect that the comnnunication device 100 is removed 
fronn the network by detecting that the alive packet is not 
5 transmitted from the communication device 100 until the term of 
validity passes. 
[0062] 

The communication device 100 which has discovered the 
communication device of the intended target to control performs the 

10 control of the communication device by acquiring the detailed 
information (description information) of the communication device 
of the target to control, transmitting the request (control request) 
packet to control the service provided by the communication device 
or the status inquiry request packet to inquire the status of service, 

15 and receiving the response thereto. 
[0063] 

Next, "processing at the time of reception of the discovery 
request packet", "processing of alive packet transmission ", 
"processing of IP address acquisition and update", and "processing 
20 of the control request packet and the status acquisition request 
packet", which are performed by the communication device, will be 
hereinafter described in detail.. 
[0064] 

- Processing at the time of reception of the discovery request 
25 packet It will be described of the discovery processing performed by 
the respective communication devices to discover the 
communication device of the intended target to control on the 
network as shown in FIG. 1. In this embodiment, a sequence is 
described as an example where the communication device 100 
30 discovers the communication device 300 on the network using UPnP. 
Meanwhile, in this case, it is described assuming that the power 
supply from the main-power supply sections of the respective 
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communication devices 200-400 is in an off-state. 
[0065] 

The communication device 100 transmits the discovery 
request by multicast. At this time, the type or the service to 
5 provide of the communication device of intended target to control is 
specified with ST (search target) element of the discovery request. 
[0066] 

The communication I/F section 701 of the network control 
unit of the respective communication devices which has received the 
10 discovery request (M-Search request) from the communication 
device 100 passes over the received discovery request packet to the 
automatic responding section 703. 
[0067] 

The automatic responding section 703 recognizes that the 
15 received packet is the discovery packet, and then confirms the 
information on the search target of the discovery request packet. 
When the information (= search) specified with the search target 
does not match with the information for automatic response 
managed by the automatic responding section 703, namely, when it 
20 does not correspond to the device currently searched for, the 
request packet is discarded and no response is returned. 
[0068] 

When there is the information which matches with the search 
target, namely, when the device itself corresponds to the device 
25 currently searched for, the discovery response packet is created to 
the discovery request packet corresponding to the search target and 
transmitted to the communication device 100. 
[0069] 

Similarly, the communication I/F section 701 of the network 
30 control unit which has received the acquisition request (HTTP GET 
request) of the description information describing the detailed 
information of the communication device also passes over the 
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received discovery request packet to the automatic responding 
section 703. The automatic responding section 703 then creates 
the response packet and sends it to the communication device 300. 
[0070] 

5 As described above, the discovery request packet and the 

description information acquisition request packet can be responded, 
even when the power supply from the main-power supply section is 
in an off-state, only by the network processing unit to which the 
power Is supplied from the sub-power supply. As a result, even 

10 when the power supply from the main-power supply section of the 
respective communication devices is In an off-state, the 
communication device 100 can search for the target communication 
device 300 connected to the network 500, and can process the 
discovery or the like from other communication devices while 

15 significantly reducing the power consumption of the communication 
device. 
[0071] 

Additionally, since It is not necessary to supply the power to 
the main processing unit in the communication device of this 

20 embodiment at the time of reception of the discovery request packet 
or the description information acquisition request packet, it is also 
possible to reduce the power consumption in an environment where 
the discovery processing occurs repeatedly and irregularly due to 
such as the multicast. 

25 [0072] 

- Alive packet transmission processing Meanwhile, in the 
respective communication devices, when the sub-power supply 
section is in an on-state and the main-power supply section of the 
communication device is in an off-state, the alive packet. Indicating 
30 that the communication device is present on the network and the 
service can be provided, is also transmitted periodically by the alive 
packet transmitting section 705 of the network processing unit. 
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Here, when using UPnP, the alive pacl<et is sent by multicast of UDP, 
and the alive packet describes the information such as the IP 
address information, the information on the type of the 
communication device, the information on the type of service to 
5 provide, the identification Information of the communication device, 
the acquisition URL Information of the detailed information 
regarding the communication device (description information), or 
the term of validity of the notice. 
[0073] 

10 In order to transmit the alive packet, the alive packet 

transmitting section 705 stores the Information required to create 
the message, including the identification Information of the 
communication device and the service information provided by the 
main processing unit. 

15 [0074] 

By sending the alive packet, other communication devices can 
discover the communication device not only when the discovery 
request Is transmitted by themselves but also Immediately after the 
communication device Is newly connected to the network. 
20 [0075] 

As described above, in the alive packet processing, even when 
the power supply from the main-power supply section is in an 
off-state, the transmission is periodically performed only by the 
network processing unit to which the power Is supplied from the 

25 sub-power supply. In other words, even when the power supply 
from the main-power supply section of the respective 
communication devices is in an off-state, the communication device 
100 can detect the target communication device 300 connected to 
the network 500 Immediately by the alive packet transmitted from 

30 the communication device 300 as a trigger. 
[0076] 

As a result, the power consumption of the communication 
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device can be reduced significantly without causing any loss to the 
convenience of cooperation of the communication devices through 
communication. 
[0077] 

5 - IP address acquisition and update processing Next, the IP 

address acquisition and update processing will be described. For 
the communication device to communicate, the IP address is 
required. There are two major methods for the communication 
device to acquire the IP address. 
10 [0078] 

One of them is a method of setting up a static IP address. 
This is the method which sets up the static IP address to the 
communication device by the user or uses the IP address 
preliminarily embedded in the communication device. 
15 [0079] 

Another method is a setting method of a dynamic IP address, 
including such as a method using a DHCP (Dynamic Host 
Configuration Protocol). In the method using the DHCP, the 
communication device receives the address with a time limit 

20 distributed from a DHCP server and sets it up as the own address. 
As described above, since the address distributed from the DHCP 
server has the time limit, if it continues using the address, it is 
necessary to perform the update processing or the reacquisition 
processing to the server before the time limit expires. 

25 [0080] 

Additionally, when using UPnP, AUTO IP may be used as 
dynamic IP address assignment. The AUTO IP is a method used 
when the DHCP server is not found, and is the method that the 
respective communication devices by themselves assign and set up 
30 an unused address in the present network. When updating the IP 
address by this method, the address storage section 702 can assign 
and set up the address independently. When the DHCP server is 
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found after setting up the address by the AUTO IP, however, the 
address setting must be changed so that the address assigned from 
the DHCP server is used. 
[0081] 

Performing such IP address acquisition and update processing 
is led by the address storage section 702 of the network processing 
unit. Specifically, when the static IP address is not set up and the 
communication device is newly connected to the network 500, for 
example, the address storage section 702 does not have the 
effective IP address. 
[0082] 

The address storage section 702 which has detected that the 
effective IP address is not set up transmits an acquisition request 
event of the IP address to the main processing unit. At this time, if 
the power supply from the main-power supply section is in an 
off-state and the main processing unit has not started, the address 
storage section 702 requests the power supply controlling section 
704 to turn on the power supply from the main-power supply section, 
not by control of the controlling communication device but by 
determination of the communication device itself, to transmit the 
address acquisition request event to the main processing unit after 
the main processing section unit has started. 
[0083] 

The main processing unit which has received the address 
acquisition request event performs the address acquisition 
processing by the DHCP, and causes the address storage section 702 
to store the acquired address after a series of sequence has been 
completed. At this time, the term of validity of the IP address 
specified by the DHCP server is also stored in the address storage 
section 702. 
[0084] 

If the address can not acquired for the reason such as that 
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there is no DHCP server, the main processing section unit 
determines the IP address by itself in accordance with the AUTO IP 
procedure and causes the address storage section 702 to store it. 
At this time, the information which indicates that the address is 
5 assigned by the AUTO IP is also stored. 
[0085] 

When the address is set in the address storage section 702 by 
the main processing unit, the address storage section 702, in the 
case that it has requested the power supply controlling section 704 

10 to turn on the power supply from the main-power supply section for 
the address acquisition, requests the power supply controlling 
section 704 to turn off the power supply from the main-power supply 
section not by control of the controlling communication device but 
by determination of the communication device itself. 

15 [0086] 

Next, the address update processing performed by the 
address storage section 702 will be described. The address storage 
section 702 holds the information on the term of validity of the 
address and transmits an address update request event to the main 

20 processing unit 110 when the term of validity turns to 
predetermined time. At this time, if the power supply from the 
main-power supply section 130 is in an off-state and the main 
processing unit 110 has not started, the address storage section 702 
requests the power supply controlling section 704 to turn on the 

25 power supply from the main-power supply section 130 not by control 
of the controlling communication device but by determination of the 
communication device itself, and transmits the address update 
request event to the main processing unit 110 after the main 
processing section unit 110 has started. 

30 [0087] 

The main processing unit 110 which has received the address 
update request event performs the address update processing by 
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the DHCP, and causes the address storage section 702 to store the 
updated address after a series of sequence has been completed. At 
this time, the term of validity of the new IP address specified by the 
DHCP server is also stored in the address storage section 702. 
5 [0088] 

Meanwhile, when the address is set up by the AUTO IP, the 
address storage section 702 periodically monitors whether or not 
the DHCP server is present. 
[0089] 

10 When the DHCP server is discovered, the address storage 

section 702 transmits an address acquisition event to the main 
processing unit 110. At this time, if the power supply from the 
main-power supply section 130 is in an off-state and the main 
processing unit has not started, the address storage section 702 

15 requests the power supply controlling section 704 to turn on the 
power supply from the main-power supply section 130, not by 
control of the controlling communication device but by 
determination of the communication device itself, to transmit the 
address acquisition request event to the main processing unit 110 

20 after the main processing section unit 110 has started. The 
processing of the main processing unit 110 which has received the 
address acquisition request event is similar to that described above. 
[0090] 

When the address is updated and set in the address storage 
25 section 702 by the main processing unit 110, the address storage 
section 702, in the case that it has requested the power supply 
controlling section 704 to turn on the power supply from the 
main-power supply section 130 for the address acquisition, requests 
the power supply controlling section 704 to turn off the power supply 
30 from the main-power supply section 130 not by control of the 
controlling communication device but by determination of the 
communication device itself. 
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[0091] 

Note herein that, while the address update processing is 
performed by the nnain processing unit 110 in the example described 
above, it is apparent that the similar effect can be obtained if the 
5 address acquisition and update processing is performed only by the 
address storage section 702. 
[0092] 

Moreover, although the main processing unit 110 turns off the 
power supply from the main-power supply section 130 by 

10 determination of the address storage section 702 after the address 
has been set and updated in the address storage section 702 in the 
example described above, it Is apparent that the similar effect can 
be obtained if the main processing unit 110 turns off the power 
supply from the main-power supply section 130 when a series of 

15 address acquisition and update sequence has been completed, or if 
the power supply controlling section 704 detects that there is no 
event transmitted to the main processing unit 110 for a certain 
period of time and then turns off the power supply from the 
main-power supply section 130. 

20 [0093] 

As described above, the IP address acquisition and update 
processing is performed by the network processing unit 120 with the 
power supplied from the sub-power supply 140 even when the power 
supply from the main-power supply section 130 is in an off-state, 

25 and the main processing unit 110 is started by not control of the 
controlling communication device but by determination of the 
communication device itself if needed. As a result, since the IP 
address acquisition and update processing, which is required for the 
communication device to communicate, is constantly possible 

30 without increasing the power consumption of the communication 
device, the power consumption of the communication device can be 
reduced significantly without resultantly causing any loss to the 
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convenience of cooperation of the connmunlcation devices through 

communication. 

[0094] 

- Processing of the control request packet and the status 
5 acquisition request packet Next, the processing at the time of 
receiving the control request packet related to control of the service 
provided by the communication device or the status inquiry request 
packet to inquire the status of service will be described. The 
execution of the service provided by the communication device 

10 provides to other communication devices or the user is performed by 
the main processing unit 110. Here, the service provided by the 
communication device 100 refers to, in the example of the 
aforementioned AV recorder, the control request including the 
transmission request of the contents list information or the 

15 transmission request of the contents data. Note herein that, the 
status acquisition request is a request for inquiring the status of the 
communication device, such as a request for inquiring that the 
communication device Is currently transmitting the contents data, 
or that the communication device is operable. 

20 [0095] 

Since the execution of the service provided by the 
communication device is performed by the main processing unit 110, 
the processing related to the control request packet and the status 
acquisition request packet can not be performed unless the power Is 
25 supplied from the main-power supply section 130 and the main 
processing unit 110 has started. Hence, when the control request 
packet and the status acquisition request packet are received, the 
processing is performed as follows. 
[0096] 

30 When the communication I/F section 701 of the network 

processing unit 120 has received the control request packet and the 
status acquisition request packet, the packet is passed over to the 
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automatic responding section 703. 
[0097] 

The automatic responding section 703 determines, by 
analyzing a POST portion and a SOAPACTION header of the received 
5 packet, whether or not the received packet Is the control request 
packet or the status acquisition request packet. When the received 
packet is the control request packet or the status acquisition request 
packet, the automatic responding section 703 determines that it can 
not automatically response to the packet by Itself and passes over 

10 packet data to the main processing unit 110 through the power 
supply controlling section 130. At this time, if the power supply 
from the main-power supply section 130 is in an off-state and the 
main processing unit 110 has not started, the automatic responding 
section 703 requests the power supply controlling section 704 to 

15 turn on the power supply from the main-power supply section 130, 
not by control of the controlling communication device but by 
determination of the communication device itself, to transmit the 
control request packet and the status acquisition request packet to 
the main processing unit 110 after the main processing section unit 

20 110 has started. 
[0098] 

The main processing unit 110 which has received the control 
request packet and the status acquisition request packet performs 
the processing specified by the request, and transmits the response 
25 to a request source. 
[0099] 

When the automatic responding section 703 has requested 
the power supply controlling section 704 to turn on the power supply 
from the main-power supply section 130 not by control of the 
30 controlling communication device but by determination of the 
communication device itself In order to process the control request 
packet and the status acquisition request packet, the automatic 
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responding section 703, if there is no request packet notified of the 
main processing unit 110 for a certain period of time and the main 
processing unit 110 is not performing any processing, requests the 
power supply controlling section 704 to turn off the power supply 
5 from the main-power supply section 130 not by control of the 
controlling communication device but by determination of the 
communication device itself. 
[0100] 

Moreover, although the power supply from the main-power 
10 supply section 130 is turned off by determination of the automatic 
responding section 703 in the example described above, it is 
apparent that the similar effect can be obtained if the main 
processing unit 110 turns off the power supply from the main-power 
supply section 130 when a series of processing sequence related to 
15 the control request packet and the status acquisition request packet 
has been completed, or if the power supply controlling section 704 
detects that there is no event transmitted to the main processing 
unit 110 for a certain period of time and then turns off the power 
supply from the main-power supply section 130. 
20 [0101] 

Note herein that, as for the status acquisition request packet 
received while the power supply from the main-power supply section 
130 is in an off-state, a preset content may be provided as a 
response by the automatic responding section 703. 
25 [0102] 

Additionally, when the status acquisition is processed using 
UPnP, it is necessary to transmit status information to the request 
source whenever the status of the communication device changes. 
When the main processing unit 110 has started, it is sufficient to 
30 provide the notice of the status information whenever the status 
changes. Meanwhile, when the main processing unit 110 has not 
started, it is assumed that the change of status does not occur, so 
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that the necessity for a status notification does not arise. However, 
if, by receiving the control request pacl<et, the main processing unit 
110 is temporarily started by not control of the control 
communication device but determination of the communication 
5 device itself and the processing In response to the control request is 
performed, the change of status may occur, so that the status 
notification may be processed If needed by the time the main 
processing unit 110 is turned off again. 
[0103] 

10 FIG- 6 is a diagram illustrating a specific example of the 

request packet and the response packet shown in FIG. 5. FIG. 7 is 
a diagram Illustrating a specific example of the status acquisition 
request packet and the status acquisition response packet. 
Hereinbelow, configurations of the sequence and the packet will be 

15 described in consideration of the following network configuration 
and conditions. 
[0104] 

First, assume that the condition where a device A and a device 
B are connected to the network. In addition, under the condition 
20 where the following addresses are assigned to the respective 
devices, the device B discovers and controls the device A. 
[0105] 

Device A: 192.168.0.1 (CD player providing the service 
PlayCD) Devices B: 192.168.0.3 (e.g., a remote control or a PC to 
25 control) The device A (CD player), when connected to the network, 
periodically transmits the alive packet as shown in the top left 
column in FIG. 6. 
[0106] 

The left-middle column in FIG. 6 illustrates an example of the 
30 discovery request packet. The aforementioned device B (remote 
control) searches for the device A (CD player) connected to the 
same network. When searching for the device A, the discovery 
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request packet as shown in FIG. 6 is used as the packet to be 

transmitted. 

[0107] 

Here, by specifying the service to be searched for in an ST 
5 header field such as upnp:rootdevice, various UPnP devices on the 
network can be discovered. 
[0108] 

In this regard, since the search target here is the service of 
the device A (CD player) and it is sufficient that PlayCD is discovered, 
10 other services are not mentioned. Incidentally, when the device B 
(remote control) has received the alive packet from the device A (CD 
player) and realizes presence of the device A, the discovery request 
packet may not be necessarily transmitted. 
[0109] 

15 The right-middle column in FIG. 6 illustrates an example of 

the discovery response packet. The device A (CD player) which has 
received M-SEARCH as the discovery request packet creates the 
discovery response packet corresponding to the device B which has 
transmitted M-SEARCH. The network processing unit automatically 

20 responds then. In addition, it is determined whether the automatic 
response is possible in accordance with the following conditions. In 
other words, it is determined whether POST and SOAPACTION of the 
header of the packet as a packet type of the control request packet 
are within the header. After this determination has been performed 

25 for the control request packet, the main processing unit is started 
when it is in an off-state and the processing is performed. 
[0110] 

Since the ST header field of the following packet to be 
transmitted Is same as the ST header feed sent by M-SEARCH, it is 
30 possible to determine which M-SEARCH the response corresponds to. 
Moreover, information required to operate the device is described in 
a Location header feed. (Here, such as URL of an XML file.) URL as 
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a POST destination of XML is described in the XML file indicated by 
the aforementioned Location header field. Hereinbelow, an 
exannple will be illustrated. 
[0111] 

<URLBase>http://192. 168.0. l:80</URLBase> 
... 

<service> 
... 

< serviceType>urn:schemas-upnp-org: service : PlayCD : l</se 
rviceType> 

< serviceld> urn :upnp-org :servlceld: PlayCD </serviceId> 
<SCPDURL>/upnp/service/PlayCD.xnnl</SCPDURL> 
<controlURL>/upnp/service/PlayCD</controlURL> 
<eventSubURL>/upnp/service/PlayCD</eventSubURL> 
</service> 

... 

[0112] 

According to this, it can be seen that a control URL which 
operates the PlayCD service is 

http://192.168.0.1:80/upnp/service/PlayCD. 
[0113] 

The bottom-left column in FIG. 6 illustrates a specific example 
of the control request pacl<et. According to this, the device B 
(remote control) transmits Play as a command to control the device 
A (CD plyer). More specifically, the XML information is posted to 
the device A describing the control content in the controlURL of 
PlayCD, as an action of the PlayCD service to play a CD of the CD 
player. 
[0114] 

The bottom right column in FIG. 6 illustrates a specific 
example of the control response packet. When the packet to 
control the device A (CDplayer) is transmitted from the device B 
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(remote control), the device A determines that it can not be 
processed by only the network processing unit. In that time, the 
automatic responding section 703 confirms whether or not the main 
processing unit 110 has started and, when the main processing unit 
5 110 has not started, starts the main processing unit 110. The main 
processing unit 110 then obtains the control content, performs the 
processing, and transmits the control response packet as shown in 
the bottom right column in FIG. 6, as the response packet to the 
device B. This packet is transmitted as a normal packet as a 
10 response to a POST request. 
[0115] 

The left column in FIG. 7 is the status acquisition request 
packet which inquires whether the status of the main processing unit 
110 is changed while the device A performing the control request as 

15 shown in FIG. 6. Meanwhile, the right column in FIG. 7 illustrates a 
specific example of the status acquisition response packet which is 
the response to the status acquisition request packet. Since the 
main processing unit 110 performs the control request, the main 
processing unit 110 responds. 

20 [0116] 

It should be noted that, while the power supply section is 
divided into the main-power supply section 130 and the sub-power 
supply section 140 in this embodiment, it is also possible to use an 
integrated power supply section 150 as one power supply section, 
25 without dividing it into the main-power supply section 130 and 
sub-power supply section 140, as shown in FIG. 8. 
[0117] 

When using one integrated power supply section 150, only a 
section required for the network processing is energized using part 
30 of the power supply section (sub-power supply section 152) and, 
upon the communication device Itself being controlled, the 
remaining power supply section (main-power supply section 151) 
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which has been in an off-state is started to perform the response to 
control of the controlling communication device. As described 
above, by integrating the power supply sections, a reduction in size 
in applying a one-chip configuration can be achieved, and an effect 
5 that the loss of the power In the power supply section can be 
reduced Is provided. Additionally, it has the effect that the cost on 
hardware can be reduced compared to the case with two power 
supply sections. Note herein that, with the configuration in FIG. 8, 
the integrated power supply section 150 is provided with a power 

10 supply controlling section 153 therein instead of the power supply 
controlling section 704 provided in the network processing unit 120 
In FIG. 3. However, the power supply controlling section 153 starts 
the main-power supply section 151 in accordance with the direction 
by the automatic responding section 703 and the address storage 

15 section 702 of the network processing unit 120, in a similar manner 
to that of the power supply controlling section 704 shown in FIG. 2. 
[0118] 

As described above, the communication device of the present 
invention enables, without the external controlling communication 

20 device being conscious of the status of the communication device to 
be controlled and without turning on the power supply of the 
communication device on the network upon such as connecting a 
new communication device, to discover the communication device to 
be discovered and to announce to notify the presence/absence of 

25 the communication device, and to automatically turn on the power 
supply of the communication device upon controlling the 
communication device by determination of the communication 
device to be controlled itself. 
[0119] 

30 Incidentally, the respective functional blocks in the block 

diagrams (e.g.. Figs. 2 and 3) are typically achieved as an LSI device 
which is an integrated circuit. They may be configured as one chip 
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individually or may be integrated into one chip including a part or all 

of them. 

[0120] 

For example, the functional blocks other than a memory may 
be integrated into one chip. It may also be configured as the LSI 
device including such as the CPU. 
[0121] 

While it is referred to as the LSI device here, it may also be 
referred to as an IC, a system LSI, a super LSI, or an ultra LSI, 
depending on the difference in a degree of integration. 
[0122] 

Moreover, the technique of integration may not be restricted 
to the LSI, and the integration may be achieved by a designated 
circuit or a general-purpose processor. After manufacturing the LSI, 
an FPGA (Field Programmable Gate Array) which is programmable or 
a reconfigurable processor which is reconfigurable of connection or 
setup of a circuit cell in the LSI may be utilized. 
[0123] 

Furthermore, if the technique of integration replacing the LSI 
appears due to the development in semiconductor technology or 
other technologies derived therefrom, these technologies may be 
obviously utilized to integrate the functional blocks. Adaptation of 
biotechnology may be possible. 
[0124] 

In addition, only the main processing unit 110 among the 
respective functional blocks may be provided as a separate 
configuration without being integrated into one chip. Moreover, 
only the main CPU 111 may be provided as a separate configuration. 

Industrial Applicability 

[0125] 

According to the present invention, the communication device 
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can be discovered without turning on the power supply of the 
communication device on the network upon such as connecting a 
new communication device, and, by the power supply of the 
communication device being automatically turned on upon 
controlling the communication device by determination of the 
communication device Itself, the reduction in the power 
consumption can be achieved without causing any loss to the 
convenience of cooperation of the communication devices through 
communication while the controlling communication device does not 
constantly realize the status of the communication device. 
[0126] 

The communication device of the present invention is useful 
for an operable electrical household appliance connected to the 
home network, such as a television, a DVD (Digital Versatile Disc) 
player, a CD player, an STB (Set Top Box), an HDD recorder, a DVD 
recorder, a printer, or a camera. 
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